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(54) PULSE WAVEFORM DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pulse 
waveform detector capable of stably obtaining pulse 
signals at the time of performing measurement without 
*■ ^ J i ^ fixing a human body. 

« , ^ , ^ * ^ — ^ SOLUTION: An LED 2 irradiates a part of the human 
, | § &r.th4?* * body with light and the LED 3 irradiates a part of the 

v ^;T' ~ | *< human body with the light of a wavelength different 

$ 1 ^jj from the one of the LED 2. A PD 7 receives reflected 

N ■> ,. * p light from the human body for the light of the LED 2 and 

t^-^*™*^ „ j converts it to electric signals corresponding to received 

| j„ Kv — . - | light intensity and the PD 8 receives the reflected light 

' *■ t r" 1 from the human body for the light of the LED 3 and 

^ ;* i'" i converts it to the electric signals corresponding to the 

;s t****h received light intensity. A differential amplifier 15 inputs 
the electric signals by the PD 7 and the electric signals 
by the PD 8, takes the difference of both signals, 
removes body movement signals generated by the 
movement of the human and extracts only the pulse 
signals. The PD 16 detects the emitted light intensity of 
the LED 2 and the PD 17 detects the emitted light intensity of the LED 3. A computer 20 
controls the emitted light intensity so as to turn the ratio of the emitted light intensity of the LED 
2 and the emitted light intensity of the LED 3 to a predetermined fixed value. 
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7rAs<-54, 5 6£iI->T3t7r-fA-5 3£A 
0 . * 7 r A rt- 5 3 ft Kt$ V vc 2 oc03lA% b ^ L T=% 
-ft3*U. . ^3^4*7 r A rt- 5 3 frt>^mzftfr 



ixmtzti&. ^mzzmLtzm±yt7TA^~5 

3&tf7r-fA-5 5[ZX r ), it7tA^-55 

[0 04 0 ] 3t7r^f ( 5 3 , 54, 5 

5, 56) ^fflUTLED50, 5 1 O^&iM^LT^ 
-tHSSftSitKiO, LED 5 0, 5 1«3frM£« 

(5 3, 54, 5 5, 56) ^-^^ 7 r A A- 5 

3, 5 5SflftvcS3frfr<tS£fcfc.fci9LED5 0, 5 

[0041]oiO. Ell t*-rg§tfc^T«ih"-A 
T.T'Ay^-4, 5, 60fiS^fc^LED2, 3*7) 

ki> ^mmmizii (40 5 «3t7 W A 
-53, 54, 5 5, 56£ffl^£<IfctJ;0LED5 

0,51 <D\m^h^m^\m.-%fo j £\m%~z-h d , 

[0042]^, ±V^7 7 A >{-5 3<7yilh^lZ. 

m»^ht£hit7TAr\-a-)^m^xhi.^, s 

tz. H5ti3UT, LED50, 5 1 CttBBttrmtt 5 
9, 6 0«§il,llW6 1, 6 2#»&«Dfi#S 
Gl. SG2CTLED50, 5 1 **563ta&^*tf 5 . 
^4 9. Het^tidt. LED50, 5 1i4f|}§0 
H6 1, 6 2HW^ffSGl, SG2tJ:*3ig 
BSfLSo fit. LED50, 5 lC0St»^;l'^fi#S 
Gl, SG 2145V ^fctiffl**l 8 0° M*S„ EIS^P 

d 5 2 ti± i — v3^ni»6 3 *ftL-zmm:&m%b 

4, 6 5ATO^^. RfiJ^0^6 4, 6 5fci5lvC 
H«6 1, 6 2*^£7)ft-tSGl , SG2t|iHIL 
^ttS&Wibm. .^i 1 ), P D 5 2 *^^ff^-ii I - 

vsmiaft 6 3 -cmffifi-^ tsai § ti^a. 0 6 t^t- 

i 3 t LED 5 0, 5 lOlMftA/l^ft-Sf-SGl , SG 
2(Cj;DRfi^^ilfI^SG3, SG4t LTffi^^ 
iU, l"JKHffe : :iicL7:fBvSG 3, S G I (i L P F 6 6 , 
6 7£lLTE16t^Kf J;3tfi-5?SG5, S G 6 t L 

[oo43]^i7)j;3 \zmmm&k. Lx<nmnm 

SI6 8{i. P D 5 2 1 j; h L E D 5 0 OffiijBf^tMi 
ftLED51 «^tMfft & ATI LTMf ^ 

Lxmmmn^mm^h, 

l 0 0 4 4 ] 4tJ, IE»Ef#5 9 , 6 Ofc 
6 1, 62t«t5LED50, 5 1 ff^ 

[0 04 5] H5£DLED50C0ie^t=(±mi<?) 
H^liS^aiSi; LTWP D 5 7 ^'EM^il. P D 5 7 

tiOLED5o«H3t3fia^aj$iiSo mmz. l 

E D 5 1 ' jfffS j , f fcajSi LTOPD 
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5 8#Eg£fu PD5 8CJ:0LED5 1cOfBt3flS 
tffctfJSfiS. PD5 7fct±I-V2SJilIH»6 9*4H, 
T^ytW 7 1 ^'SS§tll> fc fc i> tPD 5 8 £14 

i -vsm&7 o&^tT3yh°jL-^7 immz 

*VO>S. PD5 7, 5 8C0ft^-(4I-V^millSS6 

9, 7 ltaROiiifLS. * 

LT. MW^Sfc tT^3yh^-^7 1(±. PD5 7 
ti;£LED50 <7>f£K3fig fcPD58£J;£LED5 
1 «?g*3iSfc Wtt#^tf>5&6fc-SMi:3:£ i 5 tffi 
»«5 9, 6 0*It|lI«LtLED5 0, 5 1 <OH 

[ o o 4 6 ] j: o i/z*mmm±. mmm^ 

{4) W^|iEll£T[a5WLED5 0tLED51A> 

Ifeff-S&LEDSO, 5 l^tSttSAffc&^tOS 
If*£ P D 5 2 fcTS*^ «fc 0 L , ^iJtMKS 6 8 £ 
tSV vc P D 5 2 £ J; I. L E D 5 0 ^BljjB^tMi-^fc 

led 5 1 <nmm<rmm^t<rmfti t o , a^m 

SWS.k'SfcUS. PD57CTLED50«1 
PD58ttLED51 «05&mK£*tifi L 
T, 3yh°a-^7 HCfe^TPD5 7£J:SLED5 
0OftmKfcPD58fc:J:4LED5 1 OfcmKfc 

ft©#*ft*£t36*^*4. §6(c, B1WD7, 

( p ) *ffc, »0S# 5 9,6 0 J;tX^fi[HK6 1 , 

6 2 (rC L E D 5 0 , 5 It ftffl^H^ 5 7: TFMff^ 

4, 6 5£TS3efi^^.WMI^SGl , SG2T-RKI 
*U*t> 

(^) *7r-f A-53»TLED50, 5 1 CD3t: 
^^LT%-£K?I^§^fc£J:D. LED50, 5 
l^*lfi&-IA$€. §^C3E7^f A- 5 3 ZM^T 
^"fcth^bfck DLED 5 0, 5 1 fc PD 5 2«*fE6 
^-StS-arSifc^^S. 

[0048] ^M^ffiS) ■ M^HEHSKM-fS 
JffOTJfcLT, 07^3^ l6g3tat8 0fc*JV^tr 

-AX7"'J 5«:LED8 1 , 8 2j&M 

b'-Axru 7^-8 4 fc 8 stimmm^itz 



b-AXT'J <y*-84fctt05<7)PD5 
2(Cfti>l>PD8 3* i HS$^xT^| )o S^Jt, LED 
81, 820HCI±7-f-^7?fflPD86, 87 
#Eg$*lT^£. ffi^«fi£(305fc|3|t:TJ>9. 
«r#£ffrt<r fc t i 0 tMiitWS . 
[ 0 0 4 9 ] Z fLi TI^BJ! LT # £ jUac^®5Dfl& K *> 
TIE^)J;3£llftLTtJ;^ 0 01, 7£fc^T(it- 
AX7'J^-4-6, 84, 8 5£ffl^T^tt&-|fe 

[00 50] ^fc. S3£«^fcLT7* 

( P D ) fcfflufctf. 7tM5 yy7?f«i«f^ 
•fXfcJHweki^. S^te. J8lcD3t;iKfc LTLED 

(2) &fflUSfcfci£^2«3tilSfcLTLED (3) 
fcfflU. **oLED (2,3) C05fi3K3ME*7-f-bV'( 
7?tS^(w^ta^i { , SlO^iifcLT^a 
tf)LED£fflH£fc fc ttm2^iifc LT^t^LE 

D * ffl v \ ti*r>mtZ L E D eXBK * £ fc 

i® i ] an comi&mmiz a nmimBm&mm 
i® 2] mmwbommz*?® . 

I® 3 ] S Mffiff #3K*/R*f 3K*«0S!I£ 

[04] H»itJ:§*ilft^±M&^0 o 

[05] m 2 ^mmmmiza mmmmismm 

] n-njfi^ U 

[07] %2 (vmmcommmmuzis n h wm&m 

[i , j m KmMW J ' 'i i 
[09] m^mmm-fhtz^m. 
[010] irRjfiii ^^atii *wm-hi$b<?wm. 
[011] S3t^irat-^^«i^0 o 

2-LED, 3-LED. 4-K-AX7 l J 7^-. 5 
-t'-AXT'J y^-, 6--b"-AX7°y y^-, 7- 
PD, 8-PD, 1 5---^l&iifSfs. 16-PD, 17 
■■■PD, 2 0---nyb°j.-^, 50---LED, 5 1-L 
ED. 52--PD, 5 3-3t7r-fA'- 54---3K7T 
•<A-. 5 5"'f7T-fA-, 5 6-3fc7r-f^'-. 5 
7-PD. 58-PD. 5 9-ffi»01f&. 6 O-SHjHI 

6 1-^fiM. 6 2-«0S#. 
0S#. 6 5--R!IMi£0i^ 68--^l)ti^ 7 1- 



(8) 
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(10) 
[07] 
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l®9] 



Bfi Afi 



(11) 
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7n>' h^-y£f)i§ 

aa«B)iflJT^0Tg#i4#* sam^wsfwiTgistt 
(72)^ihm js (72)^HjHr mm 



(12) 
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(72)HH&& #H « <72)3B#& ffltl * 



